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I nstructions to the Carididates:

1)
2)
3)
4)
5
6)

QuestiprnNo. 1 is.compulsory.

Attemnpt@.2 orQ.3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.
Use i eleetronic pocket calculator is allowed.
Figures tothe right indicate full marks.
Assume/suitable data if necessary.

Neaf’diagrams must be drawn wherever necessary.

Q1) Write the correct option :

a)

b)

k

1
Z transform of f (k) = (5) k>Q,is [2]
: z . 27
V70 AT
27 , 1
w7 M7
The second and ‘fourth moment of distribution about“meamyare 16 and
43.2 respectively then the coefficient of kurtosis ‘3, s equal to [2]
) 0.1687 i) 2262
i) 0.3703 v/ 0.5617
The value of A(r?) is equal to [2]
) 7 i) 0
i) 2F v) 1

PT.O.



d)

Q2) a)
b)

Q3) a)

b)

If f(z) = u+ivis an analytic function' Where u= X* — y* then its harmonic

conjugate Vis given by [2]
) Xty i) 2xyi

) Yy +cC v) 2xy

Mean of Binomial distribution is [1]
) n(l-p) M) np

i) NP iv)  np(1-p)

The/otes off (2) = Z;++212 are [1]
D T z=at] o) z=ti

i) ~z= 1,1 iv) —-L&1

Find the fourier cosine transform of thé function f(X) = e>-e>* (x> 0).[5]
Solve any one. [9]

i)  Find z transform of f(k) = ‘e=3keos4k

11) Findinversez-transformoff(Z)z(L—Lj;2<|Z|<3.

z-3 z-2
Solve the equation f(k +.2)“ 5f (k+ 1) 6f(k) = 36, f(0) =f(1)=0. .[9]
OR

Solve any one. [5]

i)  Find z transform of f(K) = sin (3k+ 2), k>0

! 1
i) Find Inverse z-transform of ( ) (2_5 20 4j ,4<|7 <5.
Find Fourier sine transform of f(X) = € ;'a> (s [9]
Solve the integral equation [9]

J-f(X)Sinkde:{z_?‘é 0<A<2
" 0 ; A>2
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Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

The first four moments of a distribution about the value 5 are 2, 20, 40
and 50. Obtain the first four central moments, 3, and B,. [9]

Find the correlation coefficientdetween the number of hours studied (X)
and marks obtained out of 160(Y) in Mathematics of five students as
given in the following data [5]

X | 50 65 6017 35 40

Y | 70 85 65 50 55

20% bolts'produced by a machine are defective. Determine the probability
that out’of 5 bolts chosen at random, at the most one is defective. [5]

OR

If the two lines of regression are 9X + Yy — A = 0 and’4X + y = p and the
means’of X and y are 2 and —3 respectively, find.the values of A, u and
thelcorrelation coefficient between X and Y. [9]

On an average, there are two typin@mistakes on a page of a book. Using
poisson distribution, find the probability:that a randomly selected page
from the book has at the most.on¢ typing mistake. [9]

The lifetime of an article Hag @ normal distribution with mean 400 hours
and standard deviation §0hourst-ASssuming normal distribution, find the
expected number of articles out'of 2000 whose lifetime lies between 335
hours and 465 hours. [9]

[Given: Z=1.3,A=0.4632]

Ifthe directional derivative at ¢ =axy + byz+ czxat (144, ¥) hassmiaximum
magnitude 4 in a’direction parallel to x-axis, find the*value©fab,c. [5]

Show that ?:(2x23+6y)i_+(6x—2yz)j_+(3x222—yz)E is

irrotational. Find scalar potential ¢ such that-F = V¢ [9]

If F:(zxy+3zz)i_+(x2 +4yz)T+(2y2 +6xz)E, evaluate jF.dF
where C is the curve X=1t, y =12, z=t* joining (0, 0, 0) and (1, 1, 1).[5]
OR
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

Find the directional derivative of ¢= xy* + yz’ at (1, —1, 1) along the

vector T +27 +2k . [5]
Prove (any one). [9]
a-r aw n(ayr)r
1) V( n \J:_n_ ( n+2)
r [ r
axt \~\«a 3(a-r)_
ii) VX( 3 ): P + PE r

Using/Green’s theorem evaluate qi(x2i_ + ij_) -dr

C

wherel©1s the boundary of region enclosed by y =X and line y = X. [5]

[ff(2) = u+ivis analytic, find f(2) itnterms-of 'z if given, u= x> + y* [5]

2
Using cauchy’s integral formuld, Jevaluate (j)(z il ;2 dz, where C is the
. (z—-1
circle |7 = 2. [9]
Find the bilinear transformatiomywhich maps the points —i, 0, 2 +1i of the
Z - plane on to the points 0,+2i, 4 of the w-plane. [9]
OR
Iff(z) = u+ivis an analytic function, find f(2) in terms of zif, U—v={%-y)
(¢ +4xy +¥°). [5]

Evaluate Cj)cot 24z, where ‘C’ is the circle |z| = 4 using)cauchy’s residue
Cc

theorem. [9]

: 4 . :
Show that under the transformation W= Z# Z the cirele |2 =2 is mapped

onto the straight line. [9]

X X X
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